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THE DIRECTION OF THE EVOLUTION 
OF SCIENCE AND THE PLACE OF 
SIGMA XI IN SUCH EVOLUTION} 


I rECENTLY read Professor Conklin’s book 
“The Direction of Human Evolution” and 
his thesis so impressed me that I wish to 
apply his methods of analysis to-night to 
the subject of the evolution of science. 

Dr. Conklin believes that the direction 
which human evolution will travel can be 
more or less accurately predicted by studying 
the path that evolution has already traveled 
and analyzing such knowledge so as to arrive 
at the basic laws which have governed the 
evolution of the past and presumably will 
govern the evolution of the future. Let us 
therefore apply his methods to the general 


field of science and view in retrospect the > 


past and attempt to postulate the future. 

When science actually began will probably 
never be known. It probably began in a rudi- 
mentary form soon after man evolved into 
a more or less intelligent being, for the dis- 
covery of the art of making fire was a scien- 
tific discovery of exceedingly great value to 
the human race. The recording of scientific 
observations probably goes back nearly to the 
beginning of written history, and when one 
contemplates the contributions of some of the 
earlier workers to science, one wonders whether 
or not we ourselves have actually progressed 
very far. We are accustomed to ascribe to 
Copernicus and his school the belief that the 
earth was not flat but a sphere and that it 
revolved about the sun and yet 1800 years 
before Copernicus was born Heraclites of 
Pontus (about 375 B.c.) stated that the earth 
revolved on its axis from west to east once 
in twenty-four hours and that the earth, 
Mercury and Venus revolved about the sun. 
Aristarchus of Lamos (about 270 B.c.) found 

1 Presidential address, University of Minnesota 
chapter of Sigma Xi, June 13, 1921. 
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that the poles were not fixed but oscillated 
in a circle and he fixed the diameter of that 
circle and the period of revolution so ac- 
curately that only the most modern instru- 
ments can detect the small amount that he 
was in error. 

Perhaps the most noteworthy of the ancient 
scientists was Hipparchus of Rhodes (about 
146 B.c.). He discovered the procession of the 
equinoxes due to a slight progressive shifting 
in the equinoxial points where the celestial 
equator and the ecliptic meet, and predicted, 
with almost modern exactness, the period in 
which the plane of the earth’s excentric orbit 
would shift from maximum to maximum. He 
determined the length of the year within six 
minutes. He established the Tropics of Capri- 
corn and Cancer within twenty-four miles of 
their present location and in order to do 
this he invented the science of trigonometry. 
Surely many a modern worker would have 
rested on his laurels after such a feat. Never- 
theless he was not content to rest here but 
prepared a star catalogue of more than 1,000 
stars, his list of constellations being the basis 
of the one used at present. One can but 
wonder what such a genius would have ac- 
complished had he had modern instruments 
and libraries. 

The few old manuscripts that are extant 
tell a wonderous story of science under Egypt 
and early Greece and we can only wonder 
how many more of the modern “ discoveries ” 
were known to the ancients. Conklin believes 
that human evolution reached its crest in the 
Golden Age of Greece, for he states that 
Greece produced more great geniuses in that 
period of 200 years than have ever been pro- 
duced in a like period before or since. He 
believes that eugenically the Greeks at that 
time were a superior race and that inbreeding 
with their captive races and later with their 
conquerors has lowered, as it inevitably would, 
their potentialities for genius. 

But modern science is not derived from the 
knowledge of the ancients. At no time in 


the ancient order of things was education the 
prerogative of every man. Knowledge was 
rather held to be the property of a secluded 
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few and was passed on from the master to a 
few chosen disciples, so that with the advent 
of the Dark Ages the light of science soon 
died out until only a few sparks were left 
here and there. Meanwhile those nations 
which had stood foremost in the ancient learn- 
ing became the vassals of other and less en- 
lightened powers. The Alexandrian Museum, 
the repository of all the ancient lore, had been 
burned by the Turks, and many of the surviv- 
ing manuscripts had been destroyed by the 
order of the Church. Consequently with 
the revival of learning men did not turn to 
existing knowledge as found in written form, 
but they began to construct anew the story 
of the earth and its natural wonders. We 
have thus two cycles of evolution from which 
to chose in drawing our analogy as to what 
the future may hold. Because of the fact 
that we know only fragments of the earlier 
story, it seems best to ignore it entirely and 
to draw our conclusions as to the future from 
the evolution of science since the Dark Ages. 

One can not but wonder, however, whether 
such a catastrophe as the Dark Ages will ever 
again occur—whether our present knowledge 
will again be lost in fanaticism and bigotry. 
We hope and trust that such can never be, 
but when we think of what has happened in 
Russia within the past five years, when we 
read in Science of only last week how the 
foremost scientists of Russia are dying of 
hunger, cold and disease, how all scientific 
progress in that great nation has stopped, 
we can not be assured that another dark age 
will never come—we can only hope the tide 
will not sweep over the rest of the world. 
Had any one prophesied the present condition 
of Russia fifteen years ago he would have been 
laughed at as a dreamer, and we must re- 
member that the Dark Ages of 400-1000 a. p. 
extended over a territory measured in square 
miles scarcely greater than that covered by 
the present scientific blanket of 1921. Only 
the wide expanse in which science holds sway 
at present has prevented a second “ Dark 
Age.” 

The Revival of Learning following the Dark 
Ages was a slow and tedious process. The 
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search for the Philosopher’s Stone and the 
Elixir of life retarded rather than furthered 
its progress, for the element of secrecy was 
all important upon such a quest, and science 
ean not forge ahead under such a handicap. 
The scientist who prosecutes his studies from 
a selfish motive may personally succeed, but 
he can never hope to be listed among those 
names which are revered in later generations. 
When we think of the illustrious names which 
stand out in scientific history there is a 
remarkable unanimity in the fact that almost 
without exception they were pushing forward 
the field of knowledge purely for the joy that 
it gave them and not for fame or pecuniary 
reward. 

The first great class of men to whom 
science owes an incalculable debt are the 
“naturalists”—men like Linneus, Darwin, 
the Agassizes, Humboldt, who were at home in 
almost any field, and who have recorded 
observations on almost every subject. Dr. 
Woodward, former president of the Carnegie 
Institution of Washington, once said that 
science must pass through five stages: 


1. The bug hunting, rock naming stage, 1.e., 
the observational stage. 

. The classification stage in which existing 
knowledge is put in order. 

. The experimental stage in which new con- 
ditions are imposed and new facts 
gained. 

4. The theorizing stage in which the results 
of observation and experimentation 
are drawn together in the form of laws, 
and lastly 

. The mathematical stage—the expression of 
these laws of nature in mathematical 
formule. 


bo 


es) 


or 


The naturalists belonged largely to the 
first and second of these stages. To them 
we owe a considerable part of our present 
knowledge of the nature of the earth and its 
flora and fauna. 

We can all appreciate the relative simplicity 
of the science of their time if we contemplate 
what they were able to do. Is there any one 
among you who would be willing to act as 
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geologist, mineralogist, botanist, zoologist, 
meteorologist, anthropologist, archeologist, 
etc., on an expedition into an unknown land 
and who would guarantee that on the com- 
pletion of the expedition you would undertake 
to write up the scientific results in such a 
form that the work would be a classic in all 
respects? I dare say not, and yet that was 
what the naturalists did. Science was in its 
infancy—almost every observation was new— 
and a genius could be authority in many 
fields. The day of the naturalist, in the 
sense that I am using it, has passed. Science 
is too complex. 

We then pass to the experimental stage. 
Only a few years ago this was a new field 
of work. We began to tear down, to dissect, 
to study, to build up, and how much we have 
accomplished. In 1828 Wohler prepared urea, 
the first “ organic ” compound to be artificial- 
ly synthesized. The “organic” compounds 
were supposed to be created only by “ organ- 
ized” life. Since that time at least 150,000 
organic compounds have been synthesized in- 
cluding the alizarine, which wiped out the 
cultivation of the madder in France, indigo, 
which threatened for a time to bring starva- 
tion to thousands in India because of the 
destruction of the indigo plantations, and 
even the “purple of Tyre,” secreted by a 
molluse, and which dyed the royal robes of 
ancient Asia Minor, has yielded its secret to 
the chemist, 1.5 grams of 6.6 di brom indigo 
being obtained from 12,000 shellfish. It can 
now be purchased in pound lots from chemi- 
cal firms. 

During this period of evolution science be- 
came more complex. The field of knowledge 
in which one could become proficient became 
more narrow. We have scientists who were 
authority only on chemistry, or on zoology, or 
on physics, or on botany, etc., but each had a 
very wide and complete knowledge of his 
chosen branch. To be sure when a professor 
was appointed to a chair in a university dur- 
ing this period he might be expected to 
lecture in a related or nearly related field. 
For example, the chemist might be expected 
to lecture on geology, mineralogy or crystal- 
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lography, the botanist to lecture on zoology, 
and the mathematician on physics or astrono- 
my. Nevertheless specialization was be- 
ginning, science was growing. 

To some of the younger members present, 
this period may seem to be long passed. Just 
as an illustration I may say that I received 
my first lectures in chemistry, geology, 
mineralogy and crystallography from one pro- 
fessor, and my physics and mathematics from 
another. 

The next period succeeded in rapid succes- 
sion—a professor was expected to be expert 
in only one science, but a chemist must know 
inorganic chemistry, organic chemistry, physi- 
cal chemistry, analytical chemistry, assaying, 
etc., and what is more he was expected to 
teach all of these branches with equal facility 
and authority. The botanist must know 
morphology, taxonomy, cytology, bacteriology, 
physiology, ete., not only of one group of 
plants, but of all groups and teach and direct 
research workers in all branches, and so on for 
the other sciences. This period is rapidly 
passing and will soon be gone. 

To-day we have narrowed our field. The 
mass of facts and theories in any branch of 
science has accumulated so rapidly, the 
scientific workers have so multiplied, that in 
a few years we will be fortunate if we can 
claim authority in a narrow branch of a 
special field. The evolution of the scientific 
journals is proof of this evolution. We have 
colloid journals for the colloid chemist, physi- 
cal-chemical journals for the physical chemist, 
organic-chemical journals for the organic 
chemist, food journals for the food chemist, 
biological journals for the biological chemist, 
cereal-chemical journals for the cereal chemist, 
and so on ad infinitum. There is no end— 
there can be no end if science is to continue 
its evolution. The same situation holds for 
the botanist. They have their physiological 
and ecological journals. The physicist has 
those journals which specialize in radio 
activity, electricity, ete., and in the medical 
field there is possibly an even greater range 
of specialization than in any other. 

Such is the situation to-day—where is it 





[N. 8S. Vou. LIV. No. 1399 


to end? It is not to end! As scientific work- 
ers increase in number, as the mass of scien- 
tific knowledge increases while the mind of 
man remains limited in the amount of infor- 
mation which it can properly assimilate, we 
must more and more become a group of 
specialists centering our intensive study upon 
a narrower and narrower field. The special- 
ization that we have seen in medical science 
is only a special instance of the future of all 
science. The university of the future will 
have a professor of radium, a professor of the 
structure of the atom, and another professor 
of the a particle or the atomic nucleus,— 
yes, even a professor of the electron. 

The time of the naturalist has passed, the 
time of the broad scientist is passing, the day 
of the specialist is dawning—has, in some 
instances, actually arrived. Science is sweep- 
ing forward with tremendous strides, and I 
do not envy the young candidate for the 
Ph.D. degree who 100 years hence will be 
required to search through the literature and 
compile a monographic history of the problem 
which he presents as his dissertation. 

So much for my vision of the future. How 
is mankind to utilize to its best advantage 
the knowledge of these specialists fifty or 
one hundred years hence? How are the great 
problems of the world to be solved by men 
who can see only isolated trees in the great 
forests of nature? Probably the answer is 
cooperation. A problem will be attacked not 
by one worker but by ten, twenty or one 
hundred workers, who will pool their knowl- 
edge, their individuality, their selfishness and 
who will all work together for the glory of 
science and the good of mankind. Dr. 
Crocker, the director of the new Thompson 
Institute for Plant Research, recently said 
to me that he believed the day was not far 
distant when five or ten men would be per- 
mitted to present a single dissertation for 
the Doctor’s degree, a masterpiece of research 
worked out in cooperation by the group, and 
into which each had put the best of his effort 
and manipulative skill. He has already so 
far convinced the graduate school of the Uni- 
versity of Chicago that in one or two instances 
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one dissertation has been presented by two 
men working together. The big problems 
of biology are already too large for individual 
attack. We must have biologists, chemists, 
geneticists, statisticians, bacteriologists, path- 
ologists—all working together to adequately 
solve them—and how much more rapidly 
science would advance if we could secure 
such cooperation! A specialist for every phase 
rather than a “ Jack of all sciences” attack- 
ing the problem alone. And what part is 
Sigma Xi to play in it all? Sigma Xi if it 
is to play any part must yield to the proc- 
esses of evolution or be passed in the race. 

Sigma Xi was founded because scientists 
felt the need for a bond to draw them to- 
gether and to propagandize in favor of sci- 
ence in the universities. In that day Latin, 
Greek, the languages and literature, history 
and philosophy, were the recognized collegi- 
ate courses. Science had not come into its 
own. What part Sigma Xi played in the 
establishment of science courses will probably 
never be accurately determined, but the day 
is already past when science needs any assist- 
ance in establishing its proper place in a uni- 
versity curriculum. Science has arrived! 
And with the evolution of science I am 
afraid Sigma Xi is being left behind. We 
no longer get together in scientific meetings 
to discuss the individual researches of sci- 
ence workers. Science has become too special- 
ized. Many a university now has its chemical 
society, its pathological society, its society of 
clinical medicine, its physical society, its 
mathematical society, its botanical society, its 
physiological society, etc., ete. To be sure 
we call them seminars in many instances, 
but the result is the same. There are like- 
wise new “ Honorary ” societies being formed, 
such as Phi Lambda Upsilon for chemistry, 
which have a special attraction for a special 
group. Where then is Sigma Xi’s place in 
this new order of things? 

If Sigma Xi is to live to fulfill the hopes 
of its founders it must meet the challenge 
of the new order with a definite mission. I 
believe that there is a place for Sigma Xi in 
the new order. It was created to foster sci- 
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ence—why should its new mission not be to 
coordinate science, to foster cooperation, to be 
the guiding hand in establishing an esprit de 
corps among science workers, to attract to 
the universities noted lecturers in special] 
branches of science, especially those branches 
which are the weakest in the university in 
question, to assist in the securing of the 
formation of special scientific bodies within 
the university, especially the honorary scien- 
tific societies of the special groups? For 
after all, it is the specialist, not the scatterer, 
who brings fame to a university. In short, 
Sigma Xi should be the keystone of the scien- 
tific structure and should devote all of its 
energies to those means which will advance 
the special sciences and which will draw 
scientific workers into a union so that they 
may attack the great problems of the future. 


Ross Arkey GorRTNER 


DIVISION OF AGRICULTURAL BIOCHEMISTRY 
UNIVERSITY OF MINNESOTA 





THE RELATION OF CHEMICAL TRAIN- 
ING TO INDUSTRY} 


Tue relation of chemical science to edu- 
cation and industry is no new problem. Dur- 
ing the last few years a quantity of opinion 
and advice has been offered to us and, as one 
result at least, the fact stands out that there 
is need of adjustment between educational 
institutions training scientific men and the 
industries which these men are to serve. 

Looking back historically, it seems evident 
that the present misunderstanding between 
the two great parties concerned arose be- 
cause of the different points of view as to how 
(a) the results of scientific discovery, and (b) 
the young graduates in science prepared at 
our colleges and universities could best be 
utilized in industry. The teachers of science 
are often unfamiliar with the needs of in- 
dustry in regard to the nature of the problems 
to be solved and in regard to the kinds of 
scientists needed in our highly organized 
commercial enterprises. On the other hand, 
manufacturers are often at a loss as to how 

1 President’s address before the Kentucky Acad- 
emy of Science, Lexington, May 14, 1921. 
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scientific men and discovery can best be 
utilized in industrial development and are 
apt to discount university research because it 
deals with pure science, the employer being 
unable to see the practical advantage to him 
of such work. 

That this question is fundamental there is 
no doubt. One has but to glance over the 
advances made in any of our leading in- 
dustries during the last twenty years to note 
and appreciate the importance of the scien- 
tifically trained man in, and his services to, 
our commercial organizations. In fact, when 
we mention coal and coal gas, dyes, ex- 
plosives, cellulose, rubber, cement, pottery, 
photography, food, brewing, ete., our minds 
immediately refer to the great progress 
achieved recently in the industries because 
of the scientific worker. During the past few 
years scientific development of warfare has 
brought the pure and applied scientist to- 
gether to an extent which was before deemed 
impossible, and this is a happy augury as to 
the future collaboration between these classes. 
The old isolation is now impossible and yet 
the question remains, as before, as to the best 
methods of training our graduates in science 
to fit them for industrial work. In other 
words, how can we best get team-work be- 
tween the scientific producer and the scien- 
tific user? It has been said? that “the two 
fundamental essentials to successful team- 
work are an intelligent mutual understand- 
ing and a real spirit of give and take cooper- 
ation.” The first of these will come with 
time, experience and education; the second 
may be discussed under the two following 
heads: 

First, Industry and the College Graduate.— 
From opinions expressed by leaders in the 
industrial field, and from the questionnaires 
sent out by them concerning applicants for 
employment, it seems that the character, 
initiative and resourcefulness of the young 
graduate are valued by industry equally with 
technical knowledge. In many cases scien- 
tific training is considered the less important 
of the above characteristics. If this be true, 

2H. P. Talbot, J. I. and Eng. Chem., Oct., 1920. 
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it necessarily follows that an increased amount 
of time must be spent by the student in de- 
veloping wide academic relationships. In 
other words a wide, basic training to de- 
velop observation, reasoning, imagination and 
character in general is essential. The fact 
that, in our educational processes, we are 
getting farther and farther away from this 
idea of a wide, basic training, does not need 
discussion. This is literally an age of intense 
specialization. The question asked by college 
graduates is not “what work will give me 
the best and broadest education ” but “ what 
courses will enable me to get the best paid 
job as soon as I graduate?” It seems to the 
writer that specialization in’ the secondary 
schools and the first two years of the college 
course should be reduced to a minimum and 
be devoted to a broad, basic education. Even 
when specialization is begun a knowledge of 
fundamentals and principles, together with 
an ability to apply them to any concrete 
problem, is of much greater value to the 
student than the’ possession of an endless 
chain of facts. Very happily this idea is 
becoming more and more popular with writers 
of chemical text-books and our courses, even 
in elementary chemistry, are less and less 
descriptive as time goes on. The same con- 
ception may profitably be applied to a selec- 
tion of courses as well as to the material in 
any one course. Gas analysis is simply an 
application of quantitative analysis, and the 
student who has mastered the principles of 
the larger subject should be able to apply 
them to the former without taking a formal 
course in that subject. A knowledge of 
English grammar is more important to him 
than a course in water analysis if he has to 
choose between the two. Unfortunately, this 
point of view has been grasped neither by the 
student nor by many employers, though the 
results have shown the argument to be a 
sound one. In this connection it is inter- 
esting to note that one of our prominent 
eastern universities intentionally omits such 
subjects as water analysis from its courses 
required of men specializing in chemistry, 
stating that the time thus saved may be 
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better devoted to other subjects such, for ex- 
ample, as instruction in the use of a chemical 
library. There is no doubt but that many of 
our graduates do not fully appreciate the fact 
that the final source of chemical knowledge 
is the chemical literature and they are not 
over familiar with methods for its use which 
assume a reading knowledge of scientific 
French and German together with required 
courses in chemical literature such as are now 
being given at the University of Pittsburgh. 
Surely such training can rightly be, and is, 
demanded of educational institutions by in- 
dustry. Industry asks further that the college 
graduate be so trained that he can quickly 
comprehend the essential points in any 
research problem and separate the significant 
from the unessential. He should have a 
good grasp of experimental technique and 
detail and, paradoxical as it may seem in con- 
nection with commercial work, be able to 
work with small quantities as well as with 
large amounts of material. Since the success 
of most industries is dependent upon physical 
factors such as pressure and temperature, 
the research worker should be trained to watch 
for and detect the variable factors which are 
present and entering into his experiments. 

It is not an easy matter to place the blame 
for the fact that the graduate does not meet 
the requirements stated above. The second- 
ary school must be held accountable for some 
and the college for others. The secondary 
school does not sufficiently train the senses, 
so necessary to the scientist, but tends to 
develop the memory. Furthermore, the boy’s 
curiosity is dulled even though this charac- 
teristic and the all important imagination go 
hand in hand. In college, often, the memory 
training continues instead of developing 
reasoning ability. The student relies implicit- 
ly and blindly on his text-book; without it 
he is lost. He is unable to stand on his 
own feet and replies, when given a reasoning 
question, that “it is not in the book.” This 
is not a plea for the lecture system but is 
directed against the all too popular custom 
of memorizing printed pages. The technical 
school, also, is open to criticism because 
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technical courses are often taught by those 
not in touch with industry. 

The remedies for these conditions suggest 
themselves and no further comment on most 
of them is necessary except to state that 
even routine laboratory work may be made 
of value for research training by considering 
each preparation by itself as a research 
problem and treating it accordingly. Theories 


and principles may well be emphasized to the 7 


exclusion of some descriptive matter and their 
industrial application in many fields be pointed 
out. 

To meet the objection that graduates have 
had no practical experience in industry the 
so-called cooperative courses of study have 
been organized in several institutions, notably 
the University of Cincinnati and the Mas- 
sachusetts Institute of Technology. Under 
this plan the student divides his time between 
the university and some industrial plant, 
securing the theory at the former and the 
practical experience and handling of industri- 
al apparatus at the latter. These courses are 
of five years’ duration ordinarily and, being 
open only to students of ability, are fulfilling 
their mission successfully. This is one ex- 
ample of real cooperation between industry 
and educational institutions which is of direct 
advantage to the former. Another phase of 
this matter is that commercial organiza- 
tions could, to their own benefit at a later 
date, employ high-grade college students dur- 
ing the summer vacation. These men, often 
of high ability, are many times prevented 
from graduating because of financial difficul- 
ties. Employment during the summer would 
furnish the necessary means for completion 
of the university work and the graduate 
would, upon taking his place in industry, more 
than repay it for the assistance rendered him. 
Thus the Standard Oil Company not only 
gives selected students employment during the 
summer months but, after the college course 
is completed, places them on salary in special 
schools where training for the future work 
is secured. Other large organizations have 
adopted the same plan with benefit resulting 
to both parties concerned. 
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Second, Industry and College Instructors.— 
As in the past, the research interest of the 
college instructor will always be in pure or 
abstract science and there can be but little 
doubt that this position is the correct one. 
Looking back over the development of in- 
dustry it seems clear that research in pure 
science is the forerunner and always precedes 
industrial application. Though an investiga- 
tion in abstract science may, at the time of 
its completion, be of no practical use to hu- 
manity, there is no reason to suppose that 
the time will not come when this research 
may be so utilized; in fact we have number- 
less examples of just such cases. Research 
in our educational institutions should be en- 
couraged as much as possible, first, by the 
endowment .of research laboratories and, 
second, by relieving as much as possible 
the research staff of an institution from 
teaching engagements in order that its 
members may have the maximum of time 
for investigation. When industrial problems 
arise which are in need of immediate solu- 
tion, such institutions as the Mellon Institute 
of Industrial Research may be utilized in 
which a research problem of direct interest 
to an industry may be prosecuted, the firm 
deriving all of the benefits of the investiga- 
tion and defraying its expenses. Commercial 
organizations may show their appreciation of 
research by endowing scholarships and fellow- 
ships in educational institutions and thus 
help to place this phase of educational work 
upon a firm, enduring footing. Industry 
ultimately benefits by research and therefore 
can logically be called upon to support it. 
An encouraging start has been made in this 
direction, many of our universities being the 
recipients of scholarships endowed by com- 
mercial organizations, thus assuring the 
research teacher of assistance and means to 
carry on his work. The question as to how 
the instructor can best keep in touch with 
industrial operations is not one easy of answer. 
He might well devote a part of his time to 
the solution of technical problems, thus 


gaining practical experience that would be 
of great assistance to him in his teaching. 
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There are, however, at least two objections 
to this: (1) The results of such an investi- 
gation could necessarily not be published, be- 
cause, as long as there is commercial competi- 
tion, technical investigation will be conducted 
secretly and (2) there is danger of converting 
an educational laboratory into an adjunct to 
a commercial enterprise. This last is obvious- 
ly an impossible situation and a misuse of 
public and private endowment given for edu- 
cational use. Whether or not it will be pos- 
sible to strike a happy medium only time can 
tell. 

In conclusion, the report of a committee 
of the American Chemical Society® dealing 
with this subject is of interest. Briefly sum- 
marized it runs as follows: 

“(1) The most important contribution which 
the universities can make to the industries 
of this country is to supply them with suf- 
ficient numbers of men thoroughly and broadly 
trained in the principles of chemistry. 

“(2) Because of the tendency to draw men, 
effective in research work, away from uni- 
versities into industrial work by the payment 
of higher salaries, it seems evident that, un- 
less a considerable increase in salaries of 
teachers can be secured, the next generation 
of chemists is likely to be trained by a set 
of mediocre men. 

“(3 and 4) Fellowships leaving the teacher 
and student free to select the topic of research 
as well as those designed to promote the solu- 
tion of some industrial problem are both 
desirable. The results of the latter should be 
published and not be the property of any one 
firm. 
“ (5) Fellowships designed for the benefit 
of a single firm should be subject to very 
careful restrictions. The firm should pay for 
the services of the instructor as well as the 
fellow, and for the use of the laberatory 
facilities. The results should be published 
within two years after the expiration of the 
fellowship. Fellowships preparing men for 
specific industries are desirable provided the 
industry is a large one and the character of 
the training is left to the discretion of the 

8 J. Ind. and Eng. Chem., May, 1919. 
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department. Emphasis should be placed on 
the broadest theoretical training. The holder 
of the fellowship should be free (not under 
contract) at the end of his period of study. 
“(6) In passing on candidates for the 
degree of Ph.D., emphasis should be put on a 
thorough training in the fundamental princi- 
ples of chemistry and upon high attainment 
in research, rather than upon period of study.” 
This is the present opinion on the question. 
Whether time will modify it we can not tell, 
but the suggestions outlined above, if rigor- 
ously carried out, will tend to bring about a 
closer cooperation between chemical science 
and industry than now exists. 
Water H. Cooimwce 


CENTRE COLLEGE, 
DANVILLE, KENTUCKY 





ANTHROPOLOGY IN THE MEDICAL 
CURRICULUM 


THE problem of human types is one that 
has baffled the ages, but it is at present in a 
fair way toward solution. The temperaments 
as depicted by Albrecht Diirer in the forms 
of four apostles, and as taught at the School 
of Salernum, based upon the four elements and 
upon the four humors of Hippocrates, and 
known as the melancholic, choleric, phlegmatic 
and sanguine, may not be generally accepted, 
and the phthisical and plethoric may have a 
greater significance, but until the physical and 
psychical types are studied upon a more exact 
and scientific basis the types of man may 
remain as myths to the laity as well as to the 
medical profession. 

Manouvrier was the first to place the types 
of man as found among the Europeans upon 
an exact basis by actual measurement, and his 
classification into brachyskele, mesatiskele and 
macroskele, or broad, medium and long skele- 
ton, is working its way into medicine. Godin 
has applied the methods of Manouvrier to 
children in the evaluation of growth with il- 
luminating results. Others have utilized the 
same methods in the differentiation of races 
and in the segregation of types within the 
race, 

The best means of differentiating human 
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types is by anthropometry and inspection. 
The type may be decided by a careful inspec- 
tion of the external form of the ear, nose, face, 
head and body form after one has become fa- 
miliar with the types by prolonged experience. 
It is possible by the ear form alone to deter- 
mine differences of 10 feet in the length of the 
small intestine, of 500 grams in the weight of 
the liver, of differences in the size of the brain, 
cerebellum, heart, kidneys and spleen, of the 
position and shape of the viscera; thus an- 
thropology becomes the handmaid of anatomy 
in the medical curriculum, an essential ad- 
junct in teaching medicine. Different human 
types represent different forms of intellect and 
different immunities and susceptibilities to 
disease, hence psychology and pathology be- 
come associated with anatomy and anthro- 
pology. 

Adult human types probably represent the 
end products of chemical reactions that have 
been continuously at work throughout the 
life of the individual, or at least a large part 
of the life. It is only fair to assume that the 
net result of this activity will be easier to per- 
ceive than the chemical reaction at any par- 
ticular moment. It may be fruitless to attempt 
to determine or differentiate chemical types, 


‘ although the serum reactions may be so deli- 


cate that they will suffice to make clear minute 
differences. 

Such a piece of work as that published in 
L’Anthropologie by Dr. L. and Madame H. 
Hirschfeld may interest physiologists, pathol- 
ogists and internists. Serum tests were made 
during the Great War on about 500 soldiers 
in each of many national groups of Europe, of 
Asia and of Africa, and differences were found 
that amounted to more than 50 per cent. The 
tests were so acute and positive that individual 
heredity could be determined, the parentage of 
any child verified. 

Dr. Goldthwait, in the Shattuck Lecture for 
1915, presents the types of man as a basis for 
diagnosis and treatment, as do Percy Brown 
and Bryant. There is also an editorial in the 
number of the Boston Medical and Surgical 
Journal which has the Shattuck Lecture, 
wherein, with prophetic vision, the editor 
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states that some medical school will give a 
course in anatomy based upon human types, 
others will follow until the custom becomes 
universal. This has been done for the past 
ten years by the writer at Tulane or Virginia, 
and at both Western Reserve and Washington 
University, St. Louis, anthropology is a part 
of the medical curriculum in anatomy. 

Human types have been studied in relation 
to medicine until physicians and surgeons are 
becoming familiar with their varied mani- 
festations. Bryant, following Treves and 
others, calls the types carnivorous and herbiv- 
orous, as determined by the functions of the 
alimentary canal and diet. Chaillon divides 
the types into four from the physiological and 
clinical standpoint: digestive, respiratory, 
muscular and cerebral. Mills has two types 
of visceral form as determined through the X- 
ray by position, tonus and motility: asthenic 
and hypersthenic, each with subdivisions. It 
is not difficult to see the differences between 
the carnivorous and herbivorous types of Bry- 
ant, Treves and others; between the narrow- 
back and broadback of Goldthwait; between 
the longskeleton and broadskeleton of Manou- 
vrier; between the cerebral and digestive of 
Chaillon; between the asthenic and the hyper- 
sthenic of Mills; and between the hyperphylo- 
morph and mesophylomorph of Bean; and it 
may be easy to demonstrate that all the couples 
are practically the same; but the psychologist, 
the physiologist and the pathologist must as- 
sociate or dissociate the mental, the functional, 
the pathological and the physical. 

The clinician may ultimately become fa- 
miliar with human types by a process of as- 
similation through experience, but the neces- 
sity for the teaching of both race and type 
differences to medical students becomes more 
and more imperative. The proper place for 
the teaching of these subjects is in a labora- 
tory of physical anthropology as a part of the 
medical course. At the beginning short practi- 
cal courses in anthropometry and methods of 
inspection may be offered as optional work in 
connection with gross anatomy until such time 
as more complete courses may be given which 
should ultimately be offered as required work 





[N. 8. Vou. LIV. No. 1399 


in a department of anthropology on a par with 
the courses in physiology, pathology or an- 
atomy. 

The physical and the psychical sides of man 
in relation to diagnosis, prognosis and treat- 
ment have been too much neglected in the 
medical curriculum, due in part to the enor- 
mous exacerbation of interest in germ diseases 
following the brilliant studies of Pasteur as to 
the réle of bacteria in the production of dis- 
ease. It is unnecessary to entail a discussion 
of the varying share of incitor and host in the 
production of disease, or upon the degree of 
immunity or susceptibility of the individual 
due to the physical or mental type or state. 
Once recognize the equal importance of the 
man and the germ, once understand the full 
value of the physical and psychical type and 
state, then follows as night the day the intro- 
duction of departments of anthropology and 
psychology into the medical curriculum. 

Furthermore there are constitutional dis- 
eases, diseases of the blood and nervous sys- 
tem, and disorders of the mind not due to 
animal or vegetable parasites or germs of any 
kind, that need to be studied in relation to 
the physical and psychical type and state. The 
application of such knowledge is a field for the 
future in medicine. 

Another field in which anthropology is po- 
tent is in that of growth. There is great need 
for studies in growth of races and of types, 
although Godin has blazed the trail in that 
direction, and these studies should lead the 
medical student to a thorough knowledge of 
the laws of growth, of the curves of growth of 
the organs, of the long bones, of the teeth and 
of the parts and structures of the body. A 
knowledge of the critical periods in the growth 
of structures is vital in medicine. This should 
be taught from the standpoint of race, and of 
type within the race. 

We can not hope that anthropology will come 
into its own immediately as a separate depart- 
ment in the medical curriculum, which is al- 
ready overcrowded, but let us hope that the 
study of the types of man will be pursued dili- 
gently in many directions, and that a place 
and time will be found in the medical curricu- 
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lum ultimately as the need and demand be- 
come imperative through the diffusion of 


knowledge. 
R. Bennett BEAN 


UNIVERSITY OF VIRGINIA 





SCIENTIFIC EVENTS 
THE FILM PHOTOPHONE 1 

THe announcement in the Times of Sep- 
tember 24 of the successful synchronization 
of speech and action in kinematography by 
means of photographic films bearing suitable 
sound records is the natural outcome of the 
work expended on this problem in numerous 
different countries. Sweden, through MM. 
Bergland and Frestadius, has apparently been 
fortunate enough to reach success first. It is 
indeed surprising that the achievement has 
been so long delayed. Speaking-films, apart 
from synchronization, have been in existence 
for a long time, having been first made by 
Ernst Riihmer about 1900, and called by him 
the “ photographophone.” Riihmer made his 
films by photographing upon them the fluc- 
tuating light proceeding from a “ speaking 
are,” and the reproduction was effected by 
making use of the well-known property of 
selenium of controlling a telephonic current 
when actuated by variable illumination. More 
recently Professor A. O. Rankine has made 
speaking-films by a different method, in which 
the voice imposes fluctuations of intensity on 
a beam of light issuing from a constant 
source, the reproduction from the film record 
again being by means of selenium. The whole 
problem is closely related to telephony by 
light. In photo-telephony the speech is 
transmitted by light and reproduced immedi- 
ately; in speaking-films a photographic record 
is made for future reproduction. The Times 
article does not make quite clear by what 
process M. Bergland makes the sound-film, 
but it probably does not differ fundamentally 
from those previously used. The novelty of 
M. Bergland’s work appears to be the success- 
ful realization of synchronism between the 
picture-bearing and the sound-record-bearing 
films. This has been done by the obvious 


1From Nature. 
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method of running the two films on the same 
shaft, both during the taking of the double 
record of action and speech and during re- 
production. In addition, sufficient valve 
amplification to actuate a loud-speaking tele- 
phone has been successfully applied to the 
selenium-controlled currents. 


RADIUM FOR ENGLAND 


Dr. Freperick Soppy, professor of chem- 
istry in Oxford University, travelling as a 
King’s Messenger, has arrived in London 
from Prague, bringing with him the largest 
quantity of radium, valued at about £70,000, 
ever brought into England. The consign- 
ment consists of two grams and is the first 
to be received under the terms of the recent 
agreement between the Imperial and Foreign 
Corporation of London and the Czecho-Slova- 
kia Government. The radium was deposited 
at the Foreign Office and will remain there 
for the time being, its exact future, accord- 
ing to Professor Soddy, being a matter for 
negotiation. 

Professor Soddy is reported in the London 
Times from which we obtain this information 
to have said that while on holiday with his 
wife in Czecho-Slovakia he visited the Joa- 
chimsthal mines and was given every facility 
for inspecting them and the various processes 
by which the radium was extracted from the 
uranium obtained in the mines. The agree- 
ment mentioned above having been concluded, 
he was asked by the Corporation, to whom 
he is the expert scientific adviser, to make 
arrangements for the transport of the radium 
to England, a task of considerable responsi- 
bility and some danger, in view of its malig- 
nant penetrative properties. The two grams 
were distributed in nine glass phials, packed 
in a lead case 3in. thick and weighing about 
70 lb. This was contained in an ordinary 
Foreign Office dispatch-bag, which was finally 
sealed by an official of the Czecho-Slovakia 
Government. 

“T am _ sure,” Professor Soddy added, 
“that this radium will be an enormous help 
to British science and medicine. It is of ex- 
ceptionally pure quality. The cry of the 
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medical profession has hitherto been, ‘We 
can not get enough.’ The greatest amount 
I have so far ever had to work with has been 
30 milligrams. There will be more ship- 
ments of radium from Ozechoslovakia, but 
not necessarily to England.” 

It was explained that the radium will be 
lent freely for hospital purposes, and rented 
out to private practitioners. It will also be 
used for the production and sale of radio- 
active water in bottles, for use at radio-sani- 
toria, the production and sale of radio-active 
fertilizers, and for its by-products, such as 
polonium. The company expects to derive its 
first profits from the renting out of the radium 
emanations contained in capillary tubes, the 
price for the use of which at present is six 
guineas for 24 hours. One gram of radium 
supplies 4,500 of such tubes. 

The Czecho-Slovak Legation in London 
has made public the following in regard to 
the contract entered into by the COzecho- 
Slovak Government, as the owners of the 
Radium State Mines in Jachymov (Joa- 
chimsthal), and the Imperial and Foreign 
Corporation of London: 

Under this contract the Radium Corporation of 
Czecho-Slovakia, a private limited company, has 
been established, the Czecho-Slovak state and the 
Imperial and Foreign Corporation holding equal 
interests. The Radium Corporation will obtain the 
loan for a period of 15 years of the radium pro- 
duction of the state mines, less a certain portion 
which is to be reserved for public use, especially 
for curative and scientific purposes. The radium 
so lent to the Corporation will remain the property 
of the Czecho-Slovak state. 

The contract does not contain anything relative 
to the working of the radium mines, which will be. 
as before, exploited by the Czecho-Slovak state. 


BIOLOGY IN SOUTH CHINA 


Frrenps of Charles W. Howard, according 
to a report in The Cornell Alumni News, 
have lately received an account of the work 
in biology which he and his associates are 
doing in the Christian College at Canton, 
China. The work began in 1917 with a one- 
year course in introductory botany and z0- 
ology, taken by eleven students. By 1920-21 
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these had increased to 163 in seven courses, 
including plant physiology, plant pathology, 
evolution and heredity, economic zoology 
(entomology and parasitology) sericulture, 
and bacteriology. 

The students taught are of three classes: 
those in arts and general science; those in 
agriculture; and those in medicine. All are 
required to take a course in general biology, 
which is popular and suited to the needs of 
those who will not go on. This is followed 
by a more technical course in botany, zoology 
and other branches as a foundation for fur- 
ther special work. 

It has been the policy of the staff to keep 
as close as possible to research work and the 
practical applications of biology, for this is 
the way to make the students in the highest 
degree useful to their country. Much is yet 
to be learned about the insect pests and 
fungus diseases of crops in China. And 
Chinese farmers will soon be anxious for 
this information and ways of fighting their 
pests. 

During the vacation trips the staff have 
begun a biological survey of the Canton Delta 
region. About a thousand species of insects 
have been collected, some of which are of 
economic importance. A herbarium of South 
China plants begun in 1916 by students of 
agriculture has been turned over to the de- 
partment and is now one of the most import- 
ant projects under its direction. While the 
herbarium has already over four thousand 
specimens, including more than twelve hun- 
dred species, only a beginning has been made. 
Expeditions must be made into the interior, 
and the whole of south China must be covered. 
Funds are needed for larger equipment. 

Another line of work which has fallen to 
the department is sericulture. Silk is the 
largest industry of South China, forming 
forty per cent. of the export trade. Many 
things have held back the development of the 
industry. The filatures did not reel the raw 
silk in skeins of a size suitable for foreign 
manufacture. This has now been changed 
and modern methods have been introduced. 

Later the department hopes to effect im- 
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provements in methods of beekeeping, fish 
culture, ete. It will strive constantly to 
meet the demands for the economic applica- 
tion of the branches of science it represents. 


COMMITTEE OF THE U. S. DEPARTMENT OF 
AGRICULTURE ON LAND UTILIZATION 

SrorETARY WALLACE has appointed a com- 
mittee of six scientific men of the Depart- 
ment of Agriculture to consider the entire 
problem of land utilization, especially with 
respect to the country’s future requirements. 

In appointing the committee Secretary 
Wallace suggested that as the basis of the 
work to be undertaken careful consideration 
should be devoted to the country’s present 
crop production, home consumption and for- 
eign demand, relating the land now under 
cultivation to present. and near future de- 
mands. It seems to the secretary that this 
study should be followed by a more careful 
survey and classification than has yet been 
made of lands which can be brought under 
cultivation in the future, and the conditions 
necessary to make it profitable under the 
plow. 

The suggested survey would include the 
arid lands of the West suitable for irrigation, 
swamp lands which can be reclaimed by 
drainage, and the cut-over timberlands of the 
various sections. In studying the cut-over 
lands consideration will be given to their pos- 
sibilities both for cultivation and for re- 
forestation. 

The personnel of the committee of six is as 
follows: 

Dr. L. C. Gray, agricultural economist, Office of 
Farm Management and Farm Economies, chairman. 

C. V. Piper, agrostologist in charge forage crop 
investigations, Bureau of Plant Industry. 

Dr. G. M. Rommel, chief, Animal Husbandry 
Division, Bureau of Animal Industry. 

C, F. Marbut, in charge, soil survey investiga- 
tions, Bureau of Soils. 

E. E. Carter, assistant forester, Forest Service. 

8S. H. MeCory, chief, Division of Agricultural 
Engineering, Bureau of Public Roads. 


At the present time a little less than half 
the total national area is in farms, and only 
about one-quarter of the total area is im- 
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proved land. Many persons, deceived by 
these facts, assume that there is an unlimited 
reserve supply of farm land. Such is not the 
case, however; by far the greater part of the 
1,000,000,000 acres not yet in farms probably 
can never be used for the growing of crops, 
and plans must be made to use this land for. 
the benefit of the nation. 
THE DIRECTOR OF THE MELLON 
INSTITUTE 

ANNOUNCEMENT has been made by the board 
of trustees of the University of Pittsburgh of 
the appointment of Edward Ray Weidlein as 
director of the Mellon Institute of Industrial 
Research. Mr. Weidlein has been acting 
director since the recent resignation of Dr. 
Raymond Foss Bacon, and prior to that time, 
since 1916, he served as associate director. 
Dr. Bacon, who left to engage in consulting 
chemical practise in New York, succeeded 
Dr. Robert Kennedy Duncan, the first direc- 
tor and formulator of the institute’s system 
of practical cooperation between science and 
industry, upon the latter’s death in 1914. 

Mr. Weidlein was a student of Dr. Duncan 
and later became an industrial fellow of the 
Mellon Institute. He has been associated 
intimately with the Industrial Fellowship 
System since 1909, and since 1916 has been 
a member of the administrative staff of the 
institute. He has had much experience in 
the supervision of industrial research and en- 
joys a national reputation as a specialist in 
the systematic investigation of the problems 
of chemical and physical technology. 

Edward Ray Weidlein was born at Au- 
gusta, Kansas, on July 14, 1887. He was 
graduated at the University of Kansas with 
the degree of bachelor of arts in the year of 
1909; in 1910 he received the degree of master 
of arts. He engaged in a study of cam- 
phor, under the direction of the late Dr. 
Robert Kennedy Duncan, and he carried out 
a comprehensive study of the ductless glands. 
From 1912 to 1916 Mr. Weidlein was a 
senior fellow in the Mellon Institute of In- 
dustrial Research, having supervisory charge 
of the institute’s investigations on the metal- 
lurgy and hydrometallurgy of copper, and 
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having direction of the experimental plant 
at Thompson, Nevada. In connection with 
this work, Mr. Weidlein developed a process 
for the use of sulphur dioxide in hydrometal- 
lurgy. 

In 1916 Mr. Weidlein went to the Mellon 
Institute as assistant director and was later 
appointed associate director. He became 
acting director in 1918, during the leave of 
absence of Colonel Raymond F. Bacon as 
chief of the Technical Division of the Chemi- 
cal Warfare Service. In 1918 Mr. Weidlein 
was appointed chemical expert for the war 
Industries Board. The forty-eight industrial 
fellowships for scientific investigations of 
problems of manufacturing in operation at 
the Mellon Institute cover a wide range of 
problems in chemical and mechanical technol- 
ogy, and Mr. Weidlein maintains a constantly 
active supervision over these researches. 





SCIENTIFIC NOTES AND NEWS 


Dr. Srmmon FLexner, the director of The 
Rockefeller Institute for Medical Research, 
was elected honorary foreign member of the 
Academie Royal de Médicine in Brussels, 
Belgium, on June 25. 


AT a meeting of the board of directors of 
the Philadelphia College of Pharmacy, held on 
September 26, Rear Admiral William C. 
Braisted, former Surgeon General of the U. 
S. Navy, and formerly president of the Ameri- 
can Medical Association, was reelected presi- 
dent of the college. 


At the meeting of the Rochester Medical 
Association, held on October 3, at Rochester, 
under the presidency of Dr. Loron W. Howk, 
Dr. George H. Whipple, dean of the new 
medical school, University of Rochester, was 
entertained at dinner. In his speech he out- 
lined the plan of the new school which was 
made possible by the gifts of the Rockefeller 
Foundation and of Mr. George Eastman. 


Dr. L. L.. Camppett, head of the physics 
department of Simmons College, Boston, has 
been elected a fellow of the American Acad- 


emy of Arts and Sciences. 
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Dr. A. D. Bevan, past president of the 
American Medical Association, has received 
the title of Officer of the Legion of Honor 
for services rendered to medical science and 
education and as president of the American 
Medical Association during the war. 

Dr. Errore Marcuiava, known for his re- 
searches on malaria, has been nominated an 
emeritus professor at Rome. 


THe Sultan of Egypt has conferred the 
Order of the Nile (second class) upon Mr. 
Owen Richards, director of the School of 
Medicine, Cairo, in recognition of valuable 
services rendered. 

Dr. Norman MacLeop Harris, formerly as- 
sistant professor of hygiene and bacteriology 
in the University of Chicago, has accepted the 
position of chief of the division of medical 
research in the Department of Health of the 
Dominion of Canada, at Ottawa. 

Dr. WiiiiaM C. KENDALL, scientific assistant 
and ichthyologist of the U. S. Bureau of Fish- 
eries at Washington, has resigned his position 
after thirty-three years of service, to accept the 
position of ichthyologist in the Roosevelt Wild 
Life Forest Experiment Station of the New 
York State College of Forestry at Syracuse. 
He takes the position made vacant by Profes- 
sor T. L. Hankinson, who has accepted an 
appointment in the Michigan State Normal 
College, Ypsilanti. 

H. L. Russexu, dean of the college of agri- 
culture in the University of Wisconsin and 
director of the Wisconsin Experiment Station 
and Agricultural Extension Service, has been 
appointed a member of the committee to man- 
age the agricultural loan agency of the district 
for the War Finance corporation. 

Dr. Jonn Dewey, professor of philosophy in 
Columbia University, has returned to New 
York after having spent three years in the 
Orient, having been occupied as educational 
adviser to the Chinese government. 

Dr. ALBert H. Wricut, of the department of 
zoology of Cornell University, spent a large 
part of the summer making a study of the 
animals, birds, and fishes in the Okeefinokee 
Swamp, lying between Georgia and Florida. 
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Dr. JAMES E. AcKERT, parasitologist at Kan- 
sas State Agricultural College Experiment Sta- 
tion, has resumed his work at Manhattan, after 
spending four months in hookworm investiga- 
tions in Trinidad as a member of the expedi- 
tion of the International Health Board of the 
Rockefeller Foundation. 

Dr. N. J. Vavitov, professor of farm crops 
in the Petrograd Agricultural College and 
director of the bureau of applied botany and 
plant breeding is now in the United States 
on leave of absence to study methods fol- 
lowed in his field of work by American col- 
leges and universities. 

J. W. Ricwarps, professor of metallurgy at 
Lehigh University, died suddenly on October 
12, at the age of fifty-seven years. 





UNIVERSITY AND EDUCATIONAL 
NEWS 

A BEQuEST of $200,000 to Harvard Univer- 
sity, the income to be devoted to the investiga- 
tion of the origin and cure of cancer, is con- 
tained in the will of the late Hiram F. Mills, 
the hydraulic engineer of Hingham, Mass. 
After numerous public and private bequests, 
including $10,000 each to the Massachusetts 
Institute of Technology and Rensselaer Poly- 
technic Institute, the residue of the estate is 
to be used to establish a fund for charitable 
purposes among mill workers in Lawrence and 
Lowell. 


Tue Journal of the American Medical Asso- 
ciation states that the foundations have been 
laid for the new University of Jerusalem, to 
which the Jewish physicians in the United 
States are giving $1,000,000 to build the med- 
ical college, of which the inside will be fur- 
nished in accord with American standards, with 
white tiled operating rooms, while the exterior 
will conform to the general plan of the univer- 
sity. Dr. Albert Einstein will be dean of the 
university, and an American surgeon, assisted 
by an American staff, will be at the head of the 
medical department. Patrick Geddes, professor 
of botany of the University of Edinburgh, has 
drawn up the plans for the building, which will 
be open to students from all countries. 
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Dr. Laurence J. Earty has been appointed 
associate professor in bacteriology, and Dr. 
Percy Lawrence DeNoyelles assistant professor 
in pathology at the Albany Medical College. 


Dr. Lester S. Hitt, of the University of 
Montana, has been appointed associate profes- 
sor of mathematics in the University of Maine. 


G. Ross Rosertson has completed his gradu- 
ate study at the University of Chicago and 
has been appointed instructor in the Southern 
Branch of the University of California, at Los 
Angeles. While in Chicago Mr. Robertson also 
assisted Dr. Stieglitz in his Public Health 
Service work, as junior chemist. 


Mr. C. A. Gunns, formerly zoological tech- 
nician with the late Professor Sedgwick, of 
Cambridge University and the Imperial Col- 
lege of Science, London, and for the past five 
years in the same position with Professor Mc- 
Bride of the latter institution, has become zoo- 
logical technician in the Department of Zool- 
ogy, Kansas State Agricultural College. 


Dr. Davm Hepsurn, professor of anatomy 
and dean of the medical faculty, University 
College, Cardiff, has been appointed dean of the 
faculty of medicine in the University of Wales. 


Proressor O. NAceut has succeeded Profes- 
sor Eichhorst in the chair of clinical medicine 
at Ziirich. : 





DISCUSSION AND CORRESPONDENCE 
AN IDEAL HOST 


To THE Eprror or Science: The following 
observation on the symbiotic relation between 
a large hammerhead shark and a shark 
sucker (Ramora) seems worthy of record. 
On July 5, 1911, a hammerhead shark ten feet 
two inches long and two feet seven inches 
across the head was taken in the Bureau of 
Fisheries trap in Buzzards Bay at Woods 
Hole, Mass. The shark was towed by the tail 
to the stone shark pool at the Fisheries 
wharf. After this strenuous trip from the trap 
my curiosity was aroused at seeing a small 
ramora about sixteen inches long clinging to 
the side of the shark. So far as I could dis- 
cover no one had seen the ramora either in 
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the trap or in the shark pool. Mr. Vinal 
Edwards tried to catch the ramora with a dip 
net whereupon, to our surprise, it swam 
quickly towards the shark’s head and, with 
a peculiar twist of the tail, entered the pos- 
terior gill slit on the right side of the head 
and disappeared, presumably into the shark’s 
mouth. It seems possible that the ramora 
made the trip from the trap in the same way. 
In this case therefore the shark offered free 
transportation, food and shelter, making him 
practically an ideal host. 
Reynoitp A. SPAETH 
Woops Hoe, Mass. 


A REMEDY FOR MANGE IN WHITE RATS 


Everyone who has kept a colony of white 
rats under laboratory conditions has doubtless 
been confronted with the necessity of dealing 
with the mange-like skin disease which affects 
the edges of the ears, the nose, tail and the 
skin of the body. The organism is one of the 
species of Notoedres, the itch and scab mite. 

The conventional remedy in this laboratory 
has been a mixture of sulfur and vaseline but 
I have had no success with it. Recently, 
Kennedy? reported the use of cedar oil for 
this disease but cautioned care because of its 
anesthetic properties. 

I have had satisfactory results with a 2 per 
cent. solution of chloramine-T. The crusty 
scabs on the ears, tail and among the hair on 
the shoulders are rubbed vigorously with cot- 
ton soaked in the solution and usually yield 
to such daily treatment in less than a week. 
The peculiar long horny growths on the nose 
are best treated by cutting close with a sharp 
scissors and treating the resulting lesion daily 
with the antiseptic. Routine sterilization of 
cages is desirable in any case. 

After surgical operations the rats often in- 
sist on removing the sutures with their teeth. 
Treatment of the wound twice daily with chlo- 
ramine-T solution will give satisfactory clo- 
sure in a very short time. 

Artuur H. Siro 
SHEFFIELD LABORATORY OF PHYSIOLOGICAL 
CHEMISTRY, YALE UNIVERSITY 
* Kennedy, Scirnce, N. 8., 53,364, 1921. 
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QUOTATIONS 
THE TECHNICIANS IN INDUSTRY 

Tue Society of Technical Engineers has 
just published a journal in which its position 
and policy are for the first time clearly de- 
fined. This society represents a movement 
of great interest, which has for some time 
been quietly advancing, but has attracted very 
little attention, either general or official. It 
has not escaped the notice of employers or of 
trade unions, who regard it with mingled feel- 
ings, and intelligent students of industrial 
affairs have carefully noted its rise; but since 
it has made no stir the public have heard 
nothing of it and official circles have turned 
a blind eye on it. Yet it marks a large change 
in the evolution of industry. The techni- 
cians, as represented by the Society of Techni- 
cal Engineers, are not only engaged in in- 
dustry, but are an essential factor in its 
largest branches, and one continually and 
rapidly advancing in importance with the 
development of applied science. More than 
any other element, they hold the key to the 
economic future in the field of practical 
operations. In a sense, this has been recog- 
nized by the immense amount of attention 
devoted to technical education in recent years. 
The backward state of technology in this 
country and the wonderful superiority of our 
industrial rivals were incessantly pressed upon 
British manufacturers before the war, but the 
importance attached to technical training 
was not extended to those who receive and 
apply it in practice. They have been taken 
for granted as part of the industrial appa- 
ratus. This was conspicuously shown during 
the war. Employers and labor leaders were 
constantly taken into council, and distinc- 
tions have been lavished on both, but the 
technicians, who had far more to do with 
the actual business of producing munitions 
than either, were wholly ignored. So, too, 
they are habitually overlooked in industrial 
inquiries, conferences, disputes and con- 
ciliation machinery. In the discussion of in- 
dustrial relations and economic problems the 
old categories of Capital and Labour, never 
adequate and now quite out of date, are still 
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used. It is not perceived that a class has 
arisen which fits into neither, but is equally 
important, and, indeed, less easily replaced 
than either. 

It is overlooked because it has not asserted 
itself. Now that this society has given a 
lead by settling its policy and position, the 
movement may be accelerated. It has de- 
cided not to join either employers or trade 
unions, but to occupy an independent and 
intermediate position, and, while protecting 
its own interests, to cooperate with both in 
promoting the advancement of British en- 
gineering industries. This decision is if 
great interest from several points of view. It 
will not please employers or trade unions, but 
we believe that it is sound and to the public 
advantage. An independent organization, 
powerful from the indispensable part in in- 
dustry played by its members, and standing 
between employers and workmen, in intimate 
touch with both, may come to possess a deci- 
sive influence in holding the balance between 
them. The engineers, in particular, have a 
unique position which differentiates them 
from the clerical blackcoats, who do not come 
in contact with the manual workers. At the 
Engineering Conference held last July Mr. 
John Brodie, President of the Institution of 
Civil Engineers, referred to this in connection 
with industrial disputes, and suggested that 
the engineers, as a technical body, were pecu- 
liarly fitted by their knowledge of workmen 
and impartial standpoint for the investiga- 
tion and judicial treatment of differences. 


This is a promising line of development.— 
The London Times. 





SCIENTIFIC BOOKS 


History and Bibliography of Anatomic IIllus- 
tration in its Relation to Anatomic Science 
and the Graphic Arts. By Lupwie CuHov- 
LANT. Translated and edited, with notes and 
a biography, by Mortimer Frank, B.S., M.D. 
With a biographical sketch of the translator 

' and two additional sections by Fielding H. 
Garrison, M.D., and Edward C. Streeter, 
M.D. The University of Chicago Press, Chi- 
cago, Illinois. xxvii, 435 pages. 
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In 1852 Dr. Ludwig Choulant published his 
indispensable history of anatomical illustra- 
tion. Although neither an anatomist nor artist, 
being a professor of medicine addicted to 
bibliography, he made both anatomy and art his 
debtor, even at the cost of some impairment of 
character. For, adoring the antique, he became 
the outspoken opponent of new doctrines in 
medicine, ridiculing the sound methods of 
physical examination, and was, in the words of 
his biographer, “the foe of progress.” Although 
like all before him he deprecated book-wisdom 
and authority-worship in others, yet his own 
career shows the danger of these siren studies 
—of regarding, for example, the thirteenth the 
greatest of centuries, or of unwisely inquiring, 
“ What is the cause that the former days were 
better than these?” However, Dr. Choulant 
does not extol the past in his impassionate his- 
torical record, and it is quite possible that his 
biographers, from whom we have quoted, have 
dealt with him unkindly. 

In the preface he sets the limits of his work. 
It is not intended to be a history of anatomy, 
or of anatomists, or even of anatomical dis- 
covery, but merely of anatomical illustration, 
following two lines—that of scientific anatomy 
and that of artistic anatomy. The study is 
further restricted to the anatomy of man in its 
most obvious features. Many of the illustra- 
tions are of the human skeleton, and most of 
the others show the superficial muscles or 
general disposition of the viscera, so that 
the frontier of anatomy alone is entered. 
From Choulant’s viewpoint, perhaps, Dr. Gar- 
rison writes that “ anatomical illustration was 
neglected through the growth of histology, 
morphology, and embryology.” 

The author proceeds, in a historical intro- 
duction, to define three stages and seven periods 
of anatomical drawing. Although this chapter 
contains much interesting exposition, the pro- 
posed stages and periods are chiefly of academic 
interest. It is followed by a very brief account 
of ancient and medieval illustrations, with a 
superb chromo-lithographie reproduction of 
miniatures from a manuscript of Galen’s Opera 
varia. After this the anatomist-artists and 
artist-anatomists together are presented chrono- 
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logically, with terse comments and compact 
data on as much of their work as is relevant. 
This involves tireless research and great biblio- 
graphic resources, and is an instance of what 
we like to regard as typical German scholar- 
ship. The illustrations were supplied by a pub- 
lisher, Rudolph Weigel, personally devoted to 
the graphic arts, who “ came to love this enter- 
prise.” They are well executed woodcuts, copied 
from important and generally rare originals, 
and since the pages are usually foxed, the book 
itself, though not old, has the flavor of an- 
tiquity. That it would suffer from an artistic 
standpoint in an American edition would be 
expected, and such is indeed the case. The 
miniatures in color and the red-chalk drawing 
are replaced by gray half-tones, many more of 
which with their muddy backgrounds and occa- 
sional obscurity of essential details have been 
introduced. The woodcut facsimiles in Chou- 
lant appear as “ process” line-drawings, since 
it was recognized that this would give better 
results than photographic copies from worn 
and library-stamped originals. 

Dr. Mortimer Frank has made a very able 
translation, rendering into English not only 
the German text, but Latin, Italian and other 
quotations. He has expanded greatly the 
accounts of certain authors, increasing that 
of Mondino, for example, by seven pages; and 
owing to Sudhoff’s researches he could supple- 
ment Choulant’s brief treatment of early 
manuscript illustrations by a large and sep- 
arate chapter, which becomes discursive and 
quite different from Choulant’s work. It raises 
the question whether the Alexandrian school 
of anatomy produced anatomical drawings, now 
lost, which were the source of the crude figures 
found in Provengal, Persian and Thibetan 
manuscripts. These figures have in common, 
among other things, a sitting or straddling 
posture; all of them may have come, according 
to Cowdry’s recent publication, from still 
earlier Chinese sources, but the drawings which 
he has found to substantiate this show little 
more of anatomy than a strange posture. It 
seems probable, however, that anatomical] illus- 
tration had a long history before the renais- 
sance, little of which may ever be known. The 
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medieval pictures show further that Jacobus 
Sylvius was not without some justification in 
making his great mistake, namely that because 
the physician must, as he said, view and handle 
the body, anatomical pictures would always be 
a hindrance “serving only to gratify the eyes 
of silly women.” Thus one very able anato- 
mist lost a place in any history of anatomic 
art, but it seems unnecessarily severe to de- 
scribe his pupil’s achievements as “ tremend- 
ous and limitless”; nor should the anatomist 
Mare’ Antonio Della Torre, who employed 
Leonardo for making illustrations, be lost in 
the effulgence, when Leonardo “steps to a 
place of intolerant central glory.” 

Great anatomists who neither made pictures 
nor had them made for them, are rigidly de- 
barred; whereas others of relatively slender 
attainments but given to pictorial illustration 
appear of magnified importance. None more 
so than Casserius, whose ornate drawings of 
the vocal organs of all creatures from sheep to 
crickets, in folio plates with floral festoons and 
turnip embellishments, mark the beginning of 
the “ fourth period.” Count is made, however, 
from his work on general human anatomy. 
Concerning the Casserian plate chosen by Dr. 
Frank to replace an immodest selection in 
Choulant, Dr. Garrison writes as follows: 

It represents an eviscerated female figure, of 
lovely proportions, apparently floating in mid-air, 
in the rapt, ecstatic attitude of some transfigura- 
tion scene of Raphael or Corregio. In sheer beauty, 
this figure is comparable with the robust goddesses 
in the Aurora Freseo of Guido Reni in the Rospi- 
gliosi Palace at Rome. 

A comely woman, surely, but one attached to 
earth though her feet are below the limit of 
the picture! On the whole we prefer the de- 
scription of these plates by Holmes, written 
with his poetic license and abandon: 


In the giant folio of Spigelius lovely ladies dis- 
play their viscera with a coquettish grace implying 
that it is rather a pleasure than otherwise to show 
the lace-like omentum, and hold up their appen- 
dices epiploice as if they were saying, ‘‘ these are 
our jewels.’’ 


1 Dr. Frank Baker, in the Johns Hopkins Hos- 
pital Bulletin, Vol. XX., 1909, p. 332. 
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In Chirurgeon Browne’s “ Compleat Treatise 
of the Muscles,” 1681, which is not mentioned 
by Frank or Choulant, these same plates appear, 
strangely metamorphosed. Dissected gentle- 
men, wearing wigs of the period, are placed 
like dancing statues on absurd pedestals, and 
one lacerated creature has been transferred 
from the bare ground to a bed. 

Much graver omissions are inevitable in a 
book of such wide scope, but it is thankless to 
refer to them in view of all that the authors 
have accomplished. It is a pleasure to see a 
reproduction of Wirsung’s very rare first pic- 
ture of the pancreatic duct, even though it 
probably has suffered much in reduction and 
printing. This, we believe, is the only figure 
of an original plate illustrating an important 
anatomical discovery which the volume con- 
tains. 

The three appendices introduced in this edi- 
tion are a fragmentary treatment of Chinese 
anatomy by Choulant, an interesting treatise 
on sculpture and painting as modes of anatom- 
ical illustration by Drs. Garrison and Streeter, 
and ten pages by Garrison, chiefly an anno- 
tated list of books, concerning anatomical illus- 
tration since the time of Choulant. 

The whole volume is designed as a memorial 
of Dr. Mortimer Frank, who died at the early 
age of forty-four—a kindly, modest and able 
student of medical history whose work is of 
permanent value. 


F. T. Lewis 


Observations on Living Gastropods of New 
England. By Epwarp S. Morssg, Peabody 
Museum. Pp. 1-29, pls. I-IX. 


There are so few papers describing and figur- 
ing even the external features of the animals 
of mollusks, that all students and lovers of this 
group will hail with pleasure the paper whose 
title is given above. It is a companion piece to 
the one published two years ago by the same 
author, “Observations on Living Lamelli- 
branchs of New England.” In the present 
paper 46 species are figured in 118 sketches 
gathered on 9 plates. The first 22 pages are 
given to a discussion of the anatomic struc- 
tures figured, while the last 7 are devoted 
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to an arraignment of modern nomenclatorial 
methods. 

There is only one criticism that we have 
found covering the first 22 pages and plates, 
in fact this has been discovered by Professor 
Morse himself, as stated in a letter to me by 
him. This concerns figure 18 which shows an 
appendage in Aporrhais occidentalis. This rep- 
resents an abnormality and should have been 
eliminated or designated as such. 

Some may criticize the doctor for retaining 
an ancient nomenclature and may even go so 
far as to say that had he spent as much time 
in revision as he did upon the preparation of 
pages 23 to 29 he might have saved some one 
else the task of bringing the names up to date 
and rendered his observations more readily 
available to the general public. I have gone 
over the revisional work and shall publish the 
results in the Nautilus. In so doing, I may say 
that I have been greatly aided in disposing of 
some of the questions of identity of West 
Atlantic with East Atlantic species by the ana- 
tomic data presented in this paper. 

Finally, we would fail did we not remind 
Professor Morse that he was one of the pioneers 
who by his careful studies, so long ago, showed 
that some of the large groups then in use, were 
complexes requiring the splitting which he 
fearlessly bestowed upon them. He should not 
forget the shock delivered to no less a celebrity 
than the elder Agassiz when he pointed out 
that Brachiopods were not Mollusks, as here- 
tofore held, but animals more nearly akin to 
certain worms. These, however, were conclu- 
sions based upon structural characters and 
merited that recognition and welcome which 
such discoveries will ever find accorded to 
them. The lamentable nomenclatorial changes 
are those which are occasioned by preoccupa- 
tion. I have frequently wished that some or- 
ganization could be prevailed upon to under- 
take the preparation of a card catalogue of 
scientific names, generic and specific, beginning 
with Linneus, giving in addition to the name 
and citation of publication, the family to which 
a given genus belongs, and the type locality for 
each species. In the case of secondary combi- 
nation, a cross reference card should be pre- 
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pared for filing under the proper places. Such 
a work carefully executed would eliminate at 
once almost all the changes in nomenclature 
due to priority only, the names, that seem to 
irritate most grievously the men who are not 
actually engaged in revisional work. 

The reviser usually has only one aim, or 
should have only one aim in mind, and that is 
to achieve stability by applying the rules of the 
international code consistently, no matter how 
much he may dislike to do so. No nomencla- 
torial stability can be achieved if each of us 
follows an independent method. A catalogue of 
the kind above referred to would make a quick 
revision possible, the main points of which 
would stand for a long time to come, and 
the minor shift could easily be kept current 
by the small force that should prepare the 
cards for the new things published year by 
year. I wish to heartily recommend this 
undertaking to the National Research Coun- 
cil. I am sure that the whole zoological 
fraternity, yes, not only zoological but botani- 
cal fraternity, would be grateful for such a 
work. 


It is to be hoped that Professor Morse will 
continue this work and will find time to give 
us the results of his efforts. 


Pavut Bartscu 





VENOMOUS SPIDERS 


My attention having recently been called to 
the death of a man, apparently from the bite 
of a spider (which case will be described be- 
low), I have brought together some of the 
literature upon this much debated question, 
and I shall quote from several authorities 
upon the subject. 

Comstock, in “The Spider Book,” makes 
the following statements in discussing the 
venomous character of spider bites: 


During my study of spiders I have collected 
thousands of specimens and have taken very many 
in my hand but have never been bitten by one 
(p. 213). 

Several of the more prominent arachnologists, in- 
cluding Mr, Blackwall, of England, and Baron 
Walckenaer and M. Duges, of France, have made 
experiments to determine the effect on man of the 
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bite of spiders. Each of these experimenters caused 
himself to be bitten by spiders; and all agree that 
the effects of the bites did not differ materially 
from those of pricks made the same time with a 
needle (p. 214). 

I have given considerable attention to this ques- 
tion with the result that I firmly believe that in the 
North at least there is no spider that is to be 
feared by man. 

Although we have in the North no spider that is 
to be feared, it is quite possible that in the South 
it is different. I confess that I should not like to 
be bitten by one of the larger tarantulas of that 
region, although I know of no well-authenticated 
case of a person being bitten by one. 

‘ The spiders of the genus Latrodectus, of which 
we have a common representative in the South, are 
feared wherever they occur, and it is possible that 
they are more venomous than other spiders... . 

This genus, as has been well stated by F. P. 
Cambridge, comprises those very interesting 
spiders which, under various local names, have been 
notorious in all ages and in all regions of the 
world where they occur on account of the reputed 
deadly nature of their bite. It may be added that 
this belief is not shared by students of spiders... 
(p. 357). 

This species (LZ. mactens) is very common and 
widely distributed in the South. It is found under 
stones and pieces of wood on the ground, about 
stumps, in holes in the ground, and about out- 
buildings ... (p. 358). 

Although it is essentially a southern species, it 
occurs in Indiana, Ohio, Pennsylvania, New Hamp- 
shire and doubtless other of the northern states. 
. . - It also oceurs in California (p. 358). 

An apparent inconsistency is seen in the 
above quotations. He states in one place 
“that in the north at least there is no spider 
that is to be feared by man.” A little later 
he says: 

Although it (Latrodectes) is essentially a south- 
ern species, it occurs in Indiana, Ohio, Pennsyl- 
vania, New Hampshire, and doubtless other of the 
northern states... . 

Since he reports Latrodectes from Pennsyl- 
vania and New Hampshire it is obviously not 
an entirely southern species. 

Long before the publication, in 1912, of 
“The Spider Book,” in Vol. 1, 1889, of Insect 
Life, the editors, Riley and Howard, discussed 
in two articles, the question of spider bites. 
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In the first of these, “ A Contribution to the 
Literature of Fatal Spider Bites,” various 
cases are reported, one of which was fatal in 
fourteen hours. They call attention to the 
fact that the genus Latrodectes, under various 
local names, in widely separated parts of the 
world, has the reputation of being poisonous; 
it is even classed, in this respect, with the 
rattlesnakes, by some Indian tribes. This very 
widespread reputation would seem to be fair 
evidence in favor of the view that this spider 
has marked poisonous characters. 

After discussing the above-mentioned cases, 
the authors make the following statement: 

. it seems to us, after analyzing the evidence, 
that it must at least be admitted that certain 
spiders of the genus Latrodectes have the power to 
inflict poisonous bites, which may (probably ex- 
ceptionally and depending upon exceptional con- 
ditions) bring about the death of a human being 
(p. 211). 

In a later communication, “The Spider 
Bite Question Again,” in the same volume of 
Insect Infe, the editors quote a letter from Dr. 
E. R. Corson, of Savannah, Georgia, in which 
four cases are described in detail of supposed 
bites from spiders, though in no case was the 
animal actually captured or seen. Two of 
these cases were adult colored men; one was 
a very strong, healthy white man; the fourth 
was a two-year-old boy. None of these 
victims died, though some of them were most 
seriously affected, the symptoms being prac- 
tically the same in each case as those to be 
described below for the two cases under dis- 
cussion. As in these two, and practically 
every case recorded, the victims were bitten 
on the penis while using an outdoor closet. 

U. L. Kellogg? in an article entitled “ Spider 
Poison” discussed the subject of bites from 
Latrodectes in a most interesting manner. 
He quotes the same statement from Comstock, 
given above, in regard to the skepticism of 
students of spiders as to the serious nature 
of their bites; and he says 

To this I may in turn add that at least one stu- 
dent of spiders, though incomparably less experi- 

1 Journal of Parasitology, Vol. 1, 1915, pp. 107- 
112, 
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enced than Comstock, does share the belief in the 
unusually poisonous nature of Latrodectes mactens. 


The chief case cited by Kellogg is one that 
he quotes from one of his former students, 
Dr. Coleman. It will be noted that in this 
case the spider was captured and identified as 
I. mactans. The case is as follows, in Dr. 
Coleman’s words: 

Patient B came to my office one morning at 8.15 
o’clock, showing signs of an acute poisoning of 
some sort. 

The glans of the penis had been bitten by a 
spider while the patient was sitting in an out- 
closet. The only thing felt wasasharpsting. (The 
spider was captured, so there is no doubt as to the 
species; it was a female of Latrodectes mactens.) 
In about ten minutes there appeared dizziness and 
weakness of the legs, followed by cramps in the 
abdominal muscles. 

The patient left the field where working and 
started to walk to town, a distance of a little over 
a mile. The pains grew worse and the penis started 
to swell and turn red. When the office was reached, 
the pains, of a cramp-like character, in the ab- 
domen, were intense, also around the heart and 
thighs. Physical examination showed the heart to 
be running at a rate of 40 per minute, of small vol- 
ume but regular. The respiration was labored. 
The pupils were dilated and the face very red and 
congested. The penis was swollen to a great size, 
fully three inches in diameter at the glans, and the 
color was a mottled purple. The contractions were 
clonic in character, giving the greatest pain in the 
chest and abdomen.. There were no pains below 
the knees or elbows. 

The treatment consisted of hypodermic injections 
strychnin 1/40, followed in ten minutes by nitro- 
glycerine 1/100. Local applications to the site of 
bite of the crystals of potassium permanganate. 
The heart went as low as 27 beats to the minute. 
After three hours’ work, using repeated injections 
of strychnin, the heart-rate was increased to 45. 
The pains were not quite so severe and the patient 
was taken home, The administration of strychnin 
was stopped and the use of brandy hypodermic- 
ally injected was substituted, a dose of 10 mm. be- 
ing given every hour. Heat was applied to the 
feet and back. At 5 P.M., or about nine and one 
half hours after the first symptoms, the heart-rate 
had been raised to 55 and then as the pains were 
still severe, a } morphin with 1/150 atropin was 
given. The pains eased up and the patient dropped 
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The next morning a fine rash appeared all over 
the body, accompanied by some itching. The penis 
had returned to nearly normal size, The heart- 
rate was 60, the respiration was 18 and deep, tem- 
perature 100. The rash disappeared in four days. 
The patient was troubled with insomnia for sev- 
eral days, and a stubborn constipation that took a 
very active purge to affect... . 


Dr. Coleman also tried various experiments 
with spider poison, both upon himself and 
upon lower mammals; two of these are as 
follows: 

Several experiments were tried on rabbits and 
eats with very interesting results, 

1. The dissected glands of one female Latro- 
dectes containing the virus. The virus was 
macerated in 10 drops of distilled water. The 
same was injected subcutaneously into the abdomen 
of a cat about 8 months old. In about five min- 
utes a series of convulsions set in of a clonic type, 
quickly followed by tonic spasm and in ten min- 
utes the animal was dead. 

3. A quantity of the eggs of Latrodectes was 
macerated in 20 gtts. of water and diluted up to 
10 ec. The injection of this solution produced the 
same typical symptoms and death to a cat 8 months 
old in about three minutes. A rabbit was killed in 
about two and one half minutes... . 


It will be noted that the spider poison or 
“ arachnolysin ” is not confined to the poison 
glands but is found in the body fluids and 
tissues as well. Kellogg says: 

A diadem epider of 1.4 gr. contains sufficient 
poison to destroy completely all the corpuscles in 
2.5 liters of rabbit blood. This puts arachnolysin 
in the class of strongest kinds of blood poisons. 


He says also: 

Probably with Latrodectes, as with other animal 
poisons, the physiological idiosyncrasies of the 
particular man bitten play an important part in 
determining the degree of seriousness of the 
trouble produced. 


The most recent case brought to my atten- 
tion, by the sister of the victim, occurred in 
Oklahoma in the summer of 1920. The victim 
was a strong healthy man of thirty-eight; he 
died about thirty-two hours after being bitten, 
in spite of the efforts of three physicians. All 
three of the doctors were written to for details 
of the case, but only one Dr. E. W. Reynolds, 
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responded. His description of the case, so far 
as he knew it, follows. 


I was called on the case shortly after Mr. L, was 
bitten. He had gone to the toilet and while sitting 
on the stool felt something like a pin stick him but 
did not look until he was bitten again and then 
discovered a little black spider which he killed. . . . 

He was bitten on the end of the penis and I 
could not see any marks or swellings which prob- 
ably meant that he received the poison directly 
into a small blood vessel. 

When I saw him he was in great agony. The 
pain traveled up the penis through the cords to one 
group of muscles and another, shifting about all 
the time. The usual amount of narcotic had no 
effect at all. I was with him about one hour but 
did not get to see him again. He could not lie 
still, and when I left he was some easier and not 
depressed. When I left I expected to have to go 
back later and give him another hypo but wanted 
to wait awhile to see what effect it already had. 

For some reason later other doctors were called 
but I understand were unable to help him in any 
way. 


It will be noticed that in this case also the 
victim was bitten on the penis while using a 
toilet, and that a “little black spider” was 
killed. 

It would seem worth while for the public in 
general, especially in the rural districts, to 
become familiar with this rather formidable 
little animal, whose colors and markings make 
it easy to recognize. 

Since writing the above I have received 
from Dr. V. L. Gasto, the father of one of 
my students, the following history: 


On the 30th day of last October I was called to 
see Andy Coon, age 48, farmer and American, who 
about two hours previous to my visit was bitten 
by a small spider, black in color: he had been husk- 
ing corn and had noticed several small black spi- 
ders in the fodder and one of them seemed to get 
tangled in his underwear and bit him feur times, 
about five inches above the left ankle. 

I found him in the following condition: suffer- 
ing excruciating pain radiating from the place of 
the bite to the top of his head; the leg swollen, a 
severe pain around the heart, pulse 140 per minute, 
and in about 30 minutes the pain passed to the 
opposite side and the left leg and thigh began to 
swell and he began to swell over the region of the 
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kidneys; at this stage he began to vomit and went 
into collapse and broke out into a cold and clammy 
sweat, remaining this way for two hours, 

He continued to swell for 12 hours, when it 
stopped, and it was 48 hours before the swelling 
began to leave and six weeks after the bite the 
patient still complains of soreness in his legs and 
some pain around his heart, yet he is able to re- 
sume his work on the farm. 


Also, since writing the above, an article 
has appeared in the Journal of the American 
Medical Association for January 8, 1921, 
page 99, by Dr. D. J. Lewis of San Juan, 
Coahuila, Mexico, entitled “ Black Spider 
Poisoning; a Report of Four Cases.” In 
this article he briefly describes the cases of 
three men, aged respectively 31, 32, and 33 
years, and of one woman, aged 28, all of whom 
were bitten while asleep in bed at night. Dr. 
Lewis states that gauze wet with saturated 
solution of magnesium sulphate kept on the 
bitten area “relieves the pain, reduces the 
swelling and prevents the progress of the 
disease.” He also gave iodine, calomel and 
magnesium sulphate internally, but he does 
not state in what doses. The patients were 
able to resume work in from five to ten days. 

Apert M. Reese 

WEST VIRGINIA UNIVERSITY 





SPECIAL ARTICLES 


PREVALENCE AND DISTRIBUTION OF FUNGI 
INTERNAL OF SEED CORN 


THE importance of root, stalk and ear rot 
fungi in decreasing yields of field corn has 
received considerable attention in recent 
years on the part of investigators. Results of 
investigations so far reported indicate more 
or less agreement in the various disease 
symptoms manifested. However, some differ- 
ence of opinion exists concerning the im- 
portance of the causal organisms. The speci- 
fic determination of the fungi has not been 
fully emphasized nor the method by which 
they are carried in the seed. 

The following account presents in part the 
results of our investigations in determining 
the species of fungi associated with seed corn. 
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Our studies were initiated to ascertain the 
losses and prevalence of infection in Delaware 
and the importance of the seed in carrying 
infection. While our observations and studies 
have been confined principally to the corn 
crop in this state we feel that careful in- 
vestigations will reveal the presence and im- 
portance of the same pathogenes in other 
states but no doubt in varying degrees of 
prevalence. 

Disinfection experiments followed by cul- 
tures soon indicated to us that certain para- 
sitic fungi were carrying internal of the ker- 
nel and that a brief surface sterilizing with a 
strong disinfectant, followed by proper cul- 
ture methods proved an efficient means of 
determining the amount of such internal in- 
fection. 

We have found that an efficient test for 
determining the presence of fungi internal of 
seed corn and one which at the same time 
readily permits of the identification of the 
fungi, is carried out by disinfecting and 
planting the kernels or crushed kernels in 
sterile culture medium in Petri dishes. Fif- 
teen or more kernels are disinfected in a 
test tube 150 * 20mm. for one minute in a 
solution of 50 per cent. alcohol containing 1 
gram of bichloride of mercury in each liter. 
Following this treatment the kernels are 
washed in the same tube with two successive 
washings with 20 c.c., each of sterile water 
and immediately ten kernels are removed 
aseptically with sterile forceps and placed 
with germ side down on 20 ec.c., of nutrient 
glucose agar in a sterile culture dish. Fur- 
ther, five of the remaining kernels are each 
placed in a sterile culture dish and with a 
sterile scalpel the point of the kernel which 
is the portion that contains most of the in- 
ternal infection is cut off one sixth to one 
fifth inch from the end; then with a strong 
sterile forceps each point is placed in the mouth 
of a heavy-walled tube (it requires a strong 
tube and strong forceps, as crushing is not 
easy) 150 20mm. containing 10 ec.c, of 
sterile nutrient glucose agar medium at 
43° ©.; the point is thoroughly crushed and 
shaken down into the medium, then well 
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mixed and poured into the sterile culture dish 
containing the remaining part of the kernel. 
(These methods were used extensively by 
the senior writer in his studies on fungi in- 
ternal of flax, 1901-1904, and wheat, 1909.) 
In this manner a greater distribution of the 
mycelium or spores is possible and allows for 
accurate interpretation in instances where 
more than one fungus is being carried. 

In most of the cultural plate work a 
dextrose peptone agar of the following com- 
position was used:—tap water 1000 cc., 
dextrose 10 grams, peptone 1 gram, agar 15 
grams. Twenty cubic centimeters of medium 
were used in all cultural plates in which ten 
kernels of corn were placed for germination. 

A careful study of the anatomy of seed 
which showed heavy infection after a steriliz- 
ing treatment, readily indicated how these 
parasitic fungi were escaping the disin- 
fectant. In most cases where the internal 
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pathogenes were not inhibiting germination, 
the fungi had gained entrance only to the 
cavity under the “cap”; or had penetrated 
but short distances under the pericarp. This 
was true of each of the fungi Cephalosporium 
sacchari, Gibberella saubinetii, Fusarium mo- 
niliforme and Diplodia zew. Whenever any 
of these pathogenes became established in the 
tissue comprizing the embryo the vitality was 
either destroyed or greatly inhibited. Ob- 
servations thus far made indicate as a result 
of cultural and germinator tests that in 
order of importance of inhibiting germination 
Diplodia zee stands first, followed in order 
by Gibberella saubinetit, Fusarium monili- 
forme and Cephalosporium sacchari. 

The samples submitted for this survey from 
states other than Delaware were not neces- 
sarily representative. The studies show at 
least the general occurrence of these fungi. 

The establishment of C. sacchari as a para- 
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site of corn is here reported for the first time 
to our knowledge in this country. This 
fungus was first described by Butler and Kahn 
(1913) as a parasite of sugar cane in India. 
A detailed report on these studies will ap- 
pear in the February issue of the Journal 
of Agricultural Research. 
T. F. Manns, 
J. F. Apams 
AGRICULTURAL EXPERIMENT STATION, 
UNIVERSITY OF DELAWARE, 
May 10, 1921 





GENERAL MEETING OF THE AMERI- 
CAN CHEMICAL SOCIETY 


THE sixty-second general meeting of the Ameri- 
can Chemical Society was called to order at Colum- 
bia University, New York City, on Wednesday 
morning, September 7, 1921, with President Edgar 
F, Smith presiding. The welcoming address was 
delivered by Dr. John E. Teeple, chairman of the 
New York Section, to which Dr. Smith responded 
in behalf of the Society. 

The address of Hon. Francis P. Garvan on 
‘“ Chemistry and the State ’’ roused the audience 
to a high pitch of feeling regarding the present 
critical situation which chemistry in America is 
facing. The address of Sir William J. Pope on 
‘* Chemical Warfare ’’ and of Professor R. F. Rut- 
tan on ‘* Organization of Industrial Research in 
Canada ’’ were also received with enthusiasm. The 
addresses in full will appear in the October issue 
of the Journal of Industrial and Engineering Chem- 
istry, 

Dr. Smith read the following telegram of greet- 
ing from President Harding, which had been orig- 
inally received as the visiting guests crossed the 
border into the United States at Niagara Falls on 
Monday, September 5, 1921: 


It is a pleasure to extend greetings to the gath- 
ering of keane, Canadian and British Societies 
representing the chemical sciences and industries 
meeting on American soil. Probably none of the 
materialistic sciences holds promise of so great con- 
tributions to human welfare in the coming genera- 
tions as that which your organization represents. 
The developments of applied chemistry involve both 
a possibility of vastly increased horrors in human 
conflict and alternately inestimable benefits to a 
peaceful civilization. Let us hope that a science so 
fraught with either good or vicious possibilities 
may be turned, through the wisdom of the nations, 
to the benefit and advancement of mankind. 
WarREN G, HARDING 


The telegram was received with enthusiasm and 
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the Society requested President Smith to express 
its appreciation in a suitable reply. 

In accordance with the nominations of the coun- 
cil, Sir William Pope and M. Paul Kestner were 
elected honorary members of the society. Sir Wil- 
liam responded in a delightful vein and expressed 
the extreme regret of M. Kestner at his inability 
to attend these meetings. Dr. Robert F. Ruttan, 
president-elect of the Society of Chemical Industry, 
and Dr. Ernst Cohen of the University of Utrecht 
were presented to the audience and heartily re- 
ceived. 

The Committee appointed by the Council consist- 
ing of Messrs. H. T. Clarke, F. R. Eldred, and Chas. 
H. Herty submitted the following resolution, which 
was unanimously adopted: 


Believing in the incaleulable peace-time benefits 
which accrue from the development of the science 
of organic chemistry and its application in medi- 
eine, agriculture and the industries connected with 
foods, fuels, textiles and dyes. 

Realizing the great réle that organic chemistry 
has played in the development of chemical warfare, 
we call the attention of this nation to the grave 
crisis which threatens our organic chemical in- 
dustry. 

In spite of the tremendous strides made during 
the past five years in the United States, this im- 
portant industry is still centered in Germany. 
Other nations have already sought to safeguard its 
future in their countries by appropriate legislation. 
America stands hesitant. Progress has been checked 
and indeed the very industry is threatened with 
destruction. Two agencies will be determinative in 
averting this disaster, the approaching Interna- 
tional Conference on Disarmament and the Congress 
of the United States. 

Resolved, therefore, 

First, that we urge upon the American delegates 
to the Disarmament Conference most serious consid- 
eration of the broad question of chemical disarm- 
ament as affected by the development and main- 
tenance of the chemical] industries in the several 
nations. 

Second, that we urge upon Congress the necessity 
of including in the permanent tariff bill a selective 
embargo for a limited period against importation 
of synthetic organic chemicals, and we express the 
confident hope that in view of the important bear- 
ing of such action on economical development and 
on national defense, our representatives regardless 
of political affiliations will support this legislation. 


The fiftieth anniversary of Sir James and Lady 
Dewar’s marriage having been recently celebrated, 
on August 8, it was moved that a congratulatory 
message be transmitted from the American Chem- 
ical Society. 

On Tuesday evening a complimentary smoker, 
with nearly one thousand members present, was held 
at the Waldorf-Astoria, and an interesting program 
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consisting of music, vaudeville entertainment, car- 
toons, ete., was enjoyed by all. 

At the International Meeting on Thursday after- 
noon, after an organ recital by Professor Samuel 
A. Baldwin in the grand hall of the College of the 
City of New York, which was greatly enjoyed by 
all, the following addresses were given: 


Chemistry and Civilization: Dr. Epgar F. SMIrTH, 
provost emeritus, University of Pennsylvania, in 
the chair. 

Science and Civilization; The Réle of Chemistry: 
Dr. CHAS. BASKERVILLE, director of the labora- 
tories, College of the City of New York; chair- 
man, International Committee. 

Energy; Its Sources and Future Possibilities: Dr. 
ARTHUR D. LITTLE, chemical engineer and tech- 
nologist, Boston. 

The Engineer; Human and Superior Direction of 
Power: Dr. Leo H. BAEKELAND, honorary pro- 
fessor of chemical engineering, Columbia Uni- 
versity, 

Chemistry and Life: Sir WiLu1AM J. Pope, pro- 
fessor of chemistry, Cambridge University. 

Theories: Dr. Wituis R. WHiTNey, head of re- 
search department, General Electric Company. 

Research Applied to the World’s Work: Dr. C. E. 
K. Mess, head of research department, Eastman 
Kodak Company. 

Problem of Diffusion and Its Bearing on Civiliza- 
tion: PRroressork ERNST COHEN, professor of 
chemistry, University of Utrecht. 

Catalysis: The New Economic Factor: PRoressor 
WILpEr D. BANcrort, professor of physical chem- 
istry, Cornell University. 


On Thursday evening the banquet hall at the 
Waldorf-Astoria was crowded at one of the so- 
ciety ’s delightful gatherings, and on Friday night 
the members listened to the annual presidential ad- 
dress of Edgar F. Smith, entitled ‘‘ Progress in 
Chemistry.’’ This address was preceded by the 
unveiling of the Priestley portrait, which is to be 
placed in the National Museum, the unveiling being 
accompanied by a description of the life and work 
of Priestley, by Dr. C. A. Browne. 

The following Divisions and Sections met: Divis- 
ions of Agricultural and Food Chemistry, Biolog- 
ical Chemistry, Chemistry of Medicinal Products, 
Dye Chemistry, Fertilizer Chemistry, Industrial and 
Engineering Chemistry, Leather Chemistry, Organic 
Chemistry, Physical and Inorganic Chemistry, Rub- 
ber Chemistry, Sugar Chemistry, Water, Sewage, 
and Sanitation Chemistry, and Sections of Cellu- 
lose Chemistry, Chemical Education and Petroleum 
Chemistry. 

At the meeting of the Division of Biological 
Chemistry a Committee was appointed, consisting 
of A. D. Emmett, chairman, Alfred Hess, E. V. 
McCollum, L. B. Mendel, and H. C. Herman, to 
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recommend methods for vitamine study. 
Officers were elected as follows: 

DIVISION OF AGRICULTURAL AND Foop CHEMISTrY: 
Chairman, T, J. Bryan; Secretary, C. 8. Brinton, 

DIVISION OF BIOLOGICAL CHEMISTRY: Chairman, H, 
B. Lewis; Secretary, J.‘S. Hughes; Ezecutive 
Committee, R. D. Swain, R. A. Dutcher, H. (, 
Sherman, H. F. Zoller, A. D. Emmett. 

DIVISION OF CHEMISTRY OF MEDICINAL PRopDUCTs: 
Chairman, E. B. Carter; Secretary, E. H. Vol- 
wiler; Executive Committee, A. D. Hirschfelder, 
Charles E. Caspari. 

DIvIsION OF Dye CHEMISTRY: Chairman, W. J. 
Hale; Vice-chairman, L. A. Olney; Secretary- 
Treasurer, R, Norris Shreve; Executive Commit- 
tee, B. A. Ludwig, R. E. Rose. 

DIVISION OF FERTILIZER CHEMISTRY: Chairman, F. 
B. Carpenter; Secretary, H. C. Moore. 

DIVISION OF INDUSTRIAL AND ENGINEERING CHEM- 
ISTRY: Chairman, W. K. Lewis; Vice-chairman, 
D. R. Sperry; Secretary, H. E. Howe; Asst. Sec- 
retary, E. M. Billings; Executive Committee, W. 
F. Hillebrand, Edward Mallinckrodt, Jr., F. M. 
DeBeers, Alexander Silverman, H. R. Moody, C. 
E. Coates. 

Division OF LEATHER CHEMISTRY: Chairman, J. A. 
Wilson; Vice-chairman, J. 8S. Rogers; Secretary, 
A. W. Thomas; Executive Committee, Frank L. 
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Measurement of star diameters by the interfer- 
ometer method: F. G. Pass, Stephan, in 1874, fol- 
lowing a suggestion of Fizeau’s, made an attempt 
at measuring the angular diameter of the brighter 
stars by the interferometer method and rightly 
found that his telescope was too small. Michelson 
in 1890 devised a periscopic attachment, which, 
when placed upon the end of the telescope greatly 
increased its equivalent aperture; with it he meas- 
ured the diameter of the satellites of Jupiter. A 
similar instrument upon the great 100-inch Hooker 
telescope on Mount Wilson enabled Michelson and 
Pease in 1920 to obtain a successful measure of the 
angular diameter of a Orionis. 

A brief outline is given of the principles under- 
lying the method of interferometer measurement, 
and of its application to use with the telescope. 
Pencils of light from the star passing through two 
small apertures in a screen covering the telescope, 
produce ‘‘ interference fringes ’’ which appear 
superposed on the regular diffraction image of the 
star. When the apertures are close together the 
‘« visibility ’’ of the fringes is said to be 100 per 
cent. As the apertures are separated the visibility 
is reduced, the fringes become weaker and at a 
still further separation they vanish. The relation, 
a= 1.22 d/b existing between the angular diameter 
of a star, the effective wave length of its light and 
the distance apart of the two outer mirrors when the 
fringes vanish enables one to determine the star’s 
angular diameter. The linear diameter of the star 
ean then be calculated if its parallax is known. 
The interferometer attachment is described to- 
gether with the method of operating it. It consists 
of a fabricated steel beam 21 feet long, carrying 
four 6-inch mirrors, inclined at 45°, the two inner 
ones being fixed and faced downwards, the two 
outer adjustable and facing upwards. It is placed 
on the end of the telescope and observations made 
at the Cassegrain focus, which has an equivalent 
focal length of 134 feet. An auxiliary optical de- 
vice, consisting of a movable wedge of glass and a 
plane parallel compensator enables the observer to 
equalize the two pencils of light and obtain the de- 
sired fringes, Two additional pencils passing over 
the ordinary path in the telescope, form a compari- 
son image with ‘‘ zero ’’ fringes superposed; both 
interferometer and comparison images are viewed 
simultaneously with an eyepiece, When the seeing 
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is poor it is difficult to be certain that the fringes 
have actually vanished; a weakening of the zero 
fringes, however, at the same time furnishes the 
observer with a check in the matter. 

On December 13, 1920, the interferometer fringes 
vanished for a Orionis when the distance between 
the mirrors was about ten feet. The seeing was 
good and the instrument adjustments were verified 
on check stars both before and after the observa- 
tion. Assuming a wave-length of 5.75 x 10-5 em. the 
approximate angular diameter is 0”.047. Using a 
value of 0”.020 for the parallax, the linear diam- 
eter is roughly 218,000,000 miles. 

Definite decrease in visibility of the fringes has 
been observed by the writer with the 20 foot inter- 
ferometer, for a Tauri, a Bootis, a Seorpii and 8 
Geminorum. The diameter of 8 Geminorum is 
smaller than can be measured with this interfer- 
ometer. Additional observations will be necessary to 
definitely determine the diameter of the others. The 
work will be continued until all the brighter stars 
have been examined. 


Atomic theory and ideal numbers: LEONARD 
EvGENE Dickson. On the basis of close analogies 
with the molecular and atomic theories, it is pos- 
sible to give a clear insight into the nature of ideal 
numbers, which play such an important réle in the 
mathematical world to-day. This special importance 
is due to the fact that only after the introduction 
of ideal numbers do the laws of divisibility, valid 
in arithmetic, hold also for algebraic numbers. 
Without ideal numbers the situation in regard to 
algebraic numbers is most chaotic. The restoration 
of order out of chaos by the invention of ideal num- 
bers is one of the chief mathematical triumphs of 
our century. 


A general catalog of stellar distances: FRANK 
SCHLESINGER. This paper deals with a review of the 
various methods for determining stellar distances 
and describes the methods that have been employed 
to mold the observations into a homogeneous whole. 


Intermittent vision at low intensities: HERBERT 
E. Ives. An experimental study of the phenomena 
of flicker at low intensities where twilight or rod 
vision prevails. Blue light was used, reduced in 
intensity until all sensation of color disappeared. 
Under these conditions the speed of alternation of 
light and dark at which flicker disappears, becomes 
independent of changes of intensity, unlike its be- 
havior at high intensities where it increases or de- 
creases as the intensity is raised or lowered. The 
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principal object of the study was to find the effect 
on flicker of various ‘‘ wave-forms ’’ of light dis- 
tribution throughout the intermittent cycle. Rota- 
ting dises were used, cut to various simple shapes 
and openings, and rotated in such relation to a light 
source that the illumination of the observing target 
could be interrupted gradually, abruptly, partially, 
or for varied fractions of the total cycle or period 
of intermittence. The speeds were found at which 
the sensation of flicker disappeared (‘‘ critical 
speeds ’’). These vary in a systematic manner with 
the change of wave-form, but in a different manner 
from their course at high intensities. A strikingly 
simple mathematical expression has been found to 
represent the critical speed-wave-form data. If the 
wave-form is represented by its expansion in a 
Fourier series, the critical speed is directly propor- 
tional to the logarithm of the coefficient of the first 
periodic term of the expansion, divided by the aver- 
age value. 

The effect of tension on the electrical resistance 
of some of the more unusual metals: P. W. Brine- 
MAN. In this investigation those metals have been 
examined which are abnormal! in that their electrical 
resistance increases under hydrostatic pressure. It 
is normal for the resistance of a metal to increase 
under tension. The point at issue was whether the 
metals which are abnormal in their pressure coeffi- 
cients would also be abnormal in their tension coeffi- 
cients. Five metals are known whose pressure 
coefficients of resistance are abnormal; these are 
bismuth, antimony, lithium, calcium, and strontium. 
It was found in this investigation that the tension 
coefficients of only two of these, namely bismuth 
and strontium, are abnormal, whereas that of the 
other three are normal in that the resistance in- 
creases under tension. Taken in conjunction with 
the view of the nature of metallic resistance which 
I have developed recently elsewhere, these facts are 
taken to indicate that the mechanism of conduction 
in lithium is by a passage of electrons between the 
atoms, whereas in bismuth the conduction is mainly 
by the passage of electrons through the atoms, In 
strontium it is probable that both types of conduc- 
tion are present, in calcium that the conduction is 
mainly of the first type, and in antimony mainly of 
the second. The alloys manganin and ‘‘ therlo,’’ 
whose pressure coefficients are abnormal, have also 
been investigated, and their tension coefficients 
found to be normal. This is also in accord with the 
theory. 

The conductivity of miztures of nitrogen and 
chlorine in a flaming arc: W. A. Novses. For about 
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seven years the author of the paper and his assist- 
ants have attempted to secure the direct combina. 
tion of nitrogen and chlorine by methods similar 
to those which are used in the preparation of the 
oxides of nitrogen by the use of the electric dis- 
charge. Some of the early experiments seem to 
indicate that nitrogen and chlorine combine in the 
electric are, but after a very careful elimination of 
every trace of oxygen and of moisture from the 
apparatus no combination could be established. 
Less than 0.3 of a milligram of combined nitrogen 
was found in an experiment which was conducted 
for 51 hours. When air was subjected to the same 
conditions several grams of the combined nitrogen 
were obtained. 


Rose Atoll, Samoa, in its relation to recent change 
in sea level: ALFRED G. Mayor. This rarely visited 
atoll proves to be composed of lithothamnion rather 
than coral. The atoll rim was once about 8 feet 
higher than at present, and has been cut down 
nearly to present sea level after the ocean subsided 
to this extent in recent times. The extreme isolation 
of the atoll is shown by the fact that there are only 
three species of plants upon the island; a Pisonia 
forming a beautiful grove of trees, a small yellow- 
flowered Portulaca, and a creeping pink-flowered 
Boerhaavea, A rat allied to a Malayan form, and 
widely distributed over Polynesia is the only 
mammal on the island. It is interesting to see that 
all the islands of American Samoa indicate that the 
sea was once at least 8 feet higher than at present, 
and Rose Atoll leads us to infer that the climate 
was tropical when the sea level was highest, for 
fossil corals and lithothamnion are found in the 
atoll rim above present sea level. 


‘* Turtle Oreodon Layer ’’ or ‘* Red Layer,’’ a 
contribution to the stratigraphy of the White River 
oligocene (results of the Princeton Uniwersity 1920 
expedition to South Dakota: W. J. Stncuam. This 
paper describes the lowest member of the Oreodon 
beds in the Big Badlands of South Dakota, a 
pinkish gray clay with several zones of rusty no- 
dules at its top. Although it has supplied abundant 
fossil bones to collectors for over seventy years, 
very little has been published about it, and the 
present paper endeavors to give some details re- 
garding its nature, the origin of the sediments, con- 
ditions under which they were laid down and so on, 
and to tie up certain of the changes both in sedi- 
ments and faunas to a climatic factor. The first 
fresh-water algal limestones to be identified in any 
of our continental tertiary formations are described. 





